| MEMOIR 
RELATIVE TO A SURVEY OF KEMAON, 


-Wiith some Account of the Principles, upon which tt has been conducted. 
By Caprain W EBB, 


‘Contuonurcatye By tus Moser Nosits ‘rus Patstoens. 


“RERRRNEPNES aeracenemndnceaticn 


"Tue progrefs made in the furvey of Kxiaon indices me to fubmit ati 
-abftraét of the refults before His Excellency the Commander-in Chief, - 
-prefaced by a fhort meméir, not merely to exhibit, what has been done, 
but with a view to obtain inftructions, as tothe degree of minutenefs, 
with which it may be deemed expedient, that the furvey in queftion 
‘fhould be made up. | 


Tie number of places,. whofe ‘latitudes, longitudes, and elevations, 
iare included in the annexed catalogue, is confiderably greater, than that 
‘** of places on, and near the Ganges river, by Mr. R. Burrow,” 
‘which latter-forms the bafis, on which the whole map of this fide ef 


India has been made to refi. | 


Ir-it'is‘not required, that the map of Kemaon fhould be more detail- 
‘ed, than thofe of other diftris under this Prefidency, it may be fuffi- 
ecient to fill up the work by routes and information: the prefent lift of 
‘elevations may alone, be fufficient 10 convey a general idea of the phy- 
fical afpect-of the country. o 

| £FE 
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Bur as great attention has been attrafted to furveys of this nature, 
fince M. Humsotpr’s account of New Spain hes been publifhed, and 
from other. confiderations, it is probable, that the work will be thought 
incomplete, if not accompanied by vertical feCtions. Hitherto the 
want of barometers, none having yet reached me in ferviceable condi- 
tion, has prevented my attempting a continued fection, which could 
{carcely be effefted by geometrical methods only, as no continued lines 
‘of stations could be fele€ted, the diftances of which can be determined 
with fufficient accur-cy for this purpofe. 


Ir might alfo be defirable, that fome approach to a phyfical map 
fhould be had, with a view to facilitate geological and mineralogical re. 
fearches, which may by poffibility, lead to important canfequences. 
It cannot be doubted, that the mountain diftridts contain the precious 
-metals, from the well known fad, that the lands of almoft every moun- 
tain ftream are affiduoufly wafhed for gold at the points, where their 
rapidity diminifhes Thetribe of people, who follow this avocation, . 
dre denominated Boksa, and their employment is by general report at- 
- tended with ample profit. The gold duftt fupplied by the rivers of 
Africa, has long made an opinion current in Eurofe, that fome lofty 
central land exifts, which may rival South America in its mines of the 
"precious metals—and the fame fpeculation feems no lefs applicable ta 

the mountains of central Afa. 


I nave it alfo in view to poim out a fervice of great praghical wility, 
which may be derived to geography from a knowledge of the true 
pofition and clévation, of feveral fnowy peaks in’ the Armdldya chain, 


of which my furvey already includes upwards of thirty, and moft of 
them are vifible from the plains. — 


_ Witu fcarcely an exception, furveys in Bengal have been made by 
the compafs aad perambulator only, and thofe who have had much 
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.experienee in meafurements of this defcripuion, are well aware, that 
five miles in an hundred i 1s not: an impofible error. : 


THE known pofitions of ihowy peaks afford a ready mode for deter. 
mining the true geographical place of any ftation, from, whence they: — 
are vifible, and may therefore be applied to. the corre&ion..of maps. 
compiled from raute-furveys of the defcription juft named. It may. 
be well to detail the’ feveral cafes, in which they.may be fo applied, and . 
I have appended to this memoir examples of moat of them, from. which , 

- atolerably corre idea may. be formed, ofthe. degree of accuracy, , 
which may be expected to attend the refults... 
| CASE In, | 

Turse fnowy peaks, the geographical positions of. which are known,.. 
being vifible from any_place or f{tationz—and the horizontal angles they-, 
fubtend at that ftation being-obferved—the diftance of the ftation from., 
each peak, together. with its latitude and longitude, become known alfo.. 

CASE 2p... 

The latitude of; a ftation being « obferved, and alfo the true azimuth- 
of a fingle known peak—the diftance between the peak and the: pen 
and the Jongitude of. the latter, become known alfo.. 

| CASE 3p. 

Tue angle of elevation ofany peak, the heighth and pofition of which - 
are known, being obferwed, and the heighth of. the. ftation being alfa . 

‘known—thefe data. are competent, to give the diftance between the. 
peak and:the ftation,;. and: if the azimuth of.the peak be obferved, the 
latitude and longitude: of the plage of; obfervation become known _alfo. . 
This cafe comprifes the methodadverted to:-by Mc Humsorpr-in his. 
" Geographical Effay 2>- under the denomination -of « Vertical Bafes,” ” 
and which he aprcears; to. have adopted very extenfively. . The fur 
vey of a mcuntain province may thus. be accomplifhed.by aid of bas. 
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aes, obfervations only, and with extreme accuracy; if the Ritts 
‘be not very remote from each other, and are fo chofen,’ that theit 
relative -difference of elevation fhall be confiderable.. 

| CASE dra. | 

Tue diftance and heighth of a known, peak, together with its-obferv 


dangle of elevation, give the .abfolute heighth-of the ftation of obferva- 
tion—or, if this be known, -the prevailing degree cf refraction may be 


4 


obtained: which latter it may fometimes be important to know; far 
‘o the weftward for inftance, where the furface of the country undu- 
Jates confiderably, or within the mountains. | 


CASE ‘Orn. 


« ‘As; by fome of the foregoing, the true diftance, and relative pofiuon 
of two or more ftations on the.plains of Jndia, may be.corre@ly found, 
‘it follows, that the true pofitions of-{nowy peaks, not at prefent known, | 
as well as their altitude, may be found, and that fuch peaks will again | 
enable an obferver to determine the pofition of any number of flations 
on the plain,,or within the mountains, from whence they may be 
wicble. : 


Ir appears, therefore, that the pofitions of {nowy peaks, already ob- 
tained by my furvey, are amply fufficient to correct the geography of 
a vatt belt of country: the breadth of which, in a foutherly dire@ion 
frem the Himalaya range, averages from one hundred to one hundred 
‘and thirty miles, and in length fomewhat exceeds that of the range 
auple, 


he general diredtion of the [nowy chain ‘is from W. N. W. to ®. S. 
Ee ‘nearly, to which of courfe the belt is parallel, and if from fuch a 
Jime even perambulator routes were furveyed in a foutherly direction, 
{o as to make but {mall angles with the meridian, the errer 1n~mea- 


-_ 
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_ furement would not fenfibly vitiate the longitude of the place come to, 

which is the element moft difficult to obtain. That error would afe& 

the latitude almoft exclufively, and every tyro in pra@tical aftronomy’ 
can correct the latitude by celeftial obfervation to within a few fae. 
thonis of the truth; and thus it appears, that the limits of geographical. 
- corre&tion, for which a means is offered by a knowledge of the pofi- 

tions of peaks in the Himalaya chain, may be made to extend far be- 
yond the points, at which the peaks themfelves ceafe to be vifible: 


oe 60 @ @| <4 1@0 ete 


Principles upon which the Survey of Kemaon has beer condu ed. : 


Tne bafe is a line, nearly in the dire@tion of the meridian. The la- 
' titude of the ftation, at either extremity, having been carefully obferv- 
ed with a circular inftrument, and the angle of an azimuth made by one 
of them with a meridian paffing throuzh the other, aftronomically de- 
termined, the length of the bafe was calculated with thofe data. The 
value of the meridional degree is allumed to be 60,600 fathoms. 


From the bafe fo obtained, triangles were extended in the ufual 
manner, the three. angles being obferved m all practicable cafes. : The 
fides of thefe were next computed in order, by plane trigonometry, 
.the inftrament made ufe of being divided only to 20 of a degree. 


‘Tux latitudes of the feveral tations were now calculated, the angle 
-of azimuth being in all cafes either referred to the orginal bale, or 
.aftronomically computed. In every infiance:of trial, the latitude com- 
puted from the furvey agreed with celettial obfervation, fo nearly, as 
,t0 leave it doubtful, which might be in error. OS | 
2G 
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Bor -it was defirable to have a ftation of verificatiori, if: T may for 
term it, as far fouth as poflible, and [ fele&ted Pilibhit for this purpofe:. 
The geographical-pofition of the great mofque at that place hdd been: 
giver by Mri Bur row'ln this catalogue, andl purpofed adopting it,:as 
the firft meridian of my-furvey.; by. which: means, mry:map. would: be « 
immediately connefted with that of Rohs/kkand,; and I referved the veri». 
fying of the abfolute longitude of Péibhit, till leifure and opportuni-- 
ty fhould permit. me.to make a: feries.of. oblervatione, corre{pondent:. 
with others at the Madras, Opservaronr for that purpofe. 


The {nowy peaks, Nos. XIU, XIX, and XXV, are diftin@ly vifible-- 
frem a grove, neat the town, which became m¥ ftation, and F was enabled: 
to connect it with a minaret of the great mofque by a fingle triangle, 
one fide of which. was meatured. The true azimuth of’ the minaret,. 
and the diftance fo obtained, gave its difference of latitude from my 
ftation o 51.4 foutherly.. Alfo the latitudes of the {nowy peaks, as 
fixed by my furvey,,were re[pedctively, 

“XM 30 15 set ON, 


XIX = 30 12 15,1 N. 
XXV=——- 29 52 457 N, 


Tue horizontal angles, fubtended -by- the: abovementidned ‘peaks. 
were obferved, and their feyeral azimuths aftrondmically computed. . 


Assumine the pofition of the {nowy peal to have been truly given - 
by my furvey, I computed, (as in Cafe 1ft,) their refpéSive diftances . 
from my ftation; which came out by the calculation as under; 

XIU == 97291 fathoms. | XIX = 98340 fathoms. | KXV = 96030 fathoms. 


Turse: diftances, computed with the.true angles of azimuth, gave. 
their differences of latitude, and confequently the latitude of my flax 
tion, and that.of the mofque as follows :. 
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Viatitade of snewy peoks ae — 30 18 36,1 XIX = 30-12 15.1. AXV= = 29. 52 45,7 
Differences of Iatitede see 1 36 19.8 1 32 58,2 ~ 1 13 28,2 
Latitud’ of station eoee 28 39 16,3 28 39 16,9 28 39 17,5 
Meiac walt eee Go O 61,4 6 9 51,4 - © O 51,4 
Latitude of mosque ess 28 38 24,9 ° 28 38 25,5 28 38 26,1 


CE aD esc Gomme (Sie ee ED 


The latitude of \the mosque, hx Mr. Buracw’s cbsawation; is 28436420" Nz- 


. Tuts very exaé refult may be admitted, as a proof of the correctnefs | 
of the bale, the fmalléft error in which would have been fenfibly felt, 
when its operation was extended to diftances approaching to ten times 
its own length, or nearly one hundred -thoufand -fathoms- 


I Next-computed the differences of fongitude of all the flations from 
Pitibait, ufing,. what is generally- termed, a table of meridional parts 
for that purpofe, It was not till a month ago, that I was much gratified 
by finding, that M. Humsotpr had adopted the fame method in his_ 
furvey of Mextco, and that he had even ufed the fame table, that giv- | 
en. by Menpoza pg Bros. .. : 


Bein now affured, that the diftances given by my furvey were truft- 
worthy, it became neceflary to determine the’ heighth of the feveral 
{tations above Rohilkhand, and approximately above the fea; but the 
weather became hazy at Pilibhit, and it was not till my arrival ‘at 
Castfur, that a favorable opportunity: for this purpofe prefented itfelf. 


Tue Snowy peaks, Nos. XI, XII, XHI; XIV, are diftin@ly vifible 
from Casipur ; and their zefpective heighths above'that'place; and alfo 
above Cdé/i Math, a high mountain near A/mora, were calculated from 
their obferved angles: of ‘elevation at each. _ The refraction being al- 
lowed at ,', of the intercepted arch, though it is not probable; that ex 
_ adily the fame.degree prevailed at the mountain-ftation,-and that on the 
plain, gave refults as under: 
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Xl. XIf, XIf. XIV. 
Above Cis'ip ‘eeoe Feet 200196  %2724,4 21684,0 24904.2 
Above Cali Math coos Ditio 14269,2 16845.6 15895,8 19952,2 
-(C§li Math above Casipur = Ditto 5750,4 5878,8 '5788,% 5652,0° 
The mean of the four, give the heighth of Cali Math above Cas‘ipur ere 5767 Feet 
Assumed heighth of Cas‘tpur above the sea eee ree 650 Divo 
Approximate heighth of {413 Mat’h above the sea gaat econ SC (ié‘«é KL 


oem, 


Tue preceding differences, fhould, of courfe, be exactly equal te each | 


other, but the uncertainty with refpeé to the refraGtion due, together 
with the poffible errors of obfervation, at both ftations, are more than 
fufficient to account for the existing difcrepancy. The mean of the 
whole is taken as the heighth of Cals Math above the plains of Rohil- 
thand, and Cééipur is eftimated to be 650 feet anove the fea, which 
cannot be very wide of the truth, - 


Aut the heighths of places within the hills, have been referred to 
this altitude of Cali Math, either direCtly, or with intermediate ftations ; 
alfo ,{; of the intercepted arch, has been uniformly allowed for oe efic & 
of refra&tion, in computing the altitude of {nowy peaks, and ,’, of the 
fame arch, for all points below the inferior limit of congelation. 


“a 


Ir is at prefent my ‘opinion, that both thefe quantities exceed the 


medium effe@ of refraction; under the circumftances, :io which the 


obfervations are made, and though it is not neceflary to exaggerate — 


heighths, already enarmous, I am inclined to believe, that all the eleva- 
tionsesr a little in defe&, in confequence of having ufed them. 


Ir remains to thew examples of the cafes I have fuggefied, in which 


the known politions of {nowy peaks may be ufefully applied to the . 


connection of geographical maps, rane from perambulator mea- 
{urements. 
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«CASE Isr. — 
‘Tuk computations at Paibhit, an abstract of which T have already 
iven, furnifh. an example of this kind; and it has been fhown, that the. 
. Jatitudes of the place oF obfervation as obtained feverally, from three, 
_ very distant fnowy peaks, da riot differ from each other more ‘than 
. fingle fecond. It may therefore be prefumed, thet. the. diftances: ard’ 


_ equally corre&, or that the error upon any ane of them does not exceed. 
twenty fathoms. : a ee. 


» « ’ 


’ D> 


On account of its great fimpiicity, I fubjoin a graphical folution of 
the probices im that farccalst igilecan! er 








2H 
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"fiw the preceding diagram the {tation near Pilibhit is reprefented by P. 
4A, B, G are the fnowy peaks, Nos. XIII, XIX, XXV, refpettivély ; 
PA, PB,: PC, their diftances from the ftation; Pd, Pd’, Pd’ their difs 
ferences of Jatitude., PN is. a meridian. palling through the flation. 
“The things. known are marked. with a'line ¢’) the things si is with 
a cypher (0). ae 


| . CASE Sp; 
Is eis moft b likely § to occur in pradtice, as it affords a- means of Corts 
puting the longitude of the ftation from obfervations of a fingle known 
peak, 


Ti fuppofes to be knowi, the co-latitude of the beak, the ¢o-latitude 
of the ftation, and the angle of pofition at the Jatter ; to find the arch of 
diftance, and the angle made by their meridiaris at tlie pole, or which 
is the fame thing, thelg Uifference of longitude, 


Tae following ate ihftances, in which I have computed the longitude 
Of places in RohtJcund by this method. 
2 


The firft ftation is a walled garden a little to the eaftward of the town 
of Cascpur, four {nowy peaks were vifible and gave the longitude as 


below: 
Longitude of Cisiparby No, XIE 2: sn 48 64.8 Be 
. xXUIO — 78 48 52,3 
xIV — 78 48 55,5 
xt =— 78 48 538 


(aire 
Mean Longitade edec cede Come come e680 e960 78 48 54, i 
. aes eee 


Tax longitude of Céisipur according to Mr. Burxow is 98° 51’ be- | 


ing 26” more eafterly. But the longitudes given by Mr. Burrow 
are deduced from aftronimical obfervation entirely, and he himfelf fug- 
. #efts that fome of them may be as much as five minutes in error. 


bad 
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de THe next ftation is the village Chemrowa, in the Rampur | oak 


Longitade vf Chemrowa, dedaced from No, XII, == 78 58 13,4 


o XV, 78 58 8,3 
Mean Longitude, ae o0ee 4 78 58 10,8 . 


(Ee EER * 


‘Par third and laf example was obtained at the fort of Afeelgerh 


5 6 o wm 3 
Longitude of Aftelgerh by No. VI, = 78 31 55,8 
VII, = 78 32 17,7 

Xi = 7832 2,7 

SUI, = 78 32 56,7 

XV, = 78 32 25,8 

Mean Longitude; -  i,05. orate 78 32 (9,5. 


Tis {nowy péaks, Nos. VI and Vill, are Comiprifed in the clufter 
fuppofed to be Badarinath, and by a reference to the conditions of the 
triangle, which dffigns their pofition, they will be found fo unfavord- 
ble as not to promife a refult of great exactness. 


Ir will alfo be obferved, that the angles made by the azimuths of the 
 eaftern peaks with the meridian are very confiderable, and that the 
{mallet error in the affumed latitude or azimuth, will produce a very 
fenfible effed, under thefe circumftances, | 


icadinditale of Ape by Mr. tease is 8° 33° 40", or cal 
— of mine 1° 33. 


Tue difference of longitude between Pitibhie and Cas ipur, is by 
Mr. Burrow 2’ 6" defs than by my furvey. And the difference of 
longitude between Cisifur and Afze/gerh is 0’ 35'' greater, than by me; 
although his ftation at the former place, was tothe wefward of miné. 


AnD it is evident, that though the errors of aftronomical obfervati. 
ons may Be plus or minus, indi/criminately, fach cannot be the café with 
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trigonametrical deduGtions from fixed points. I have ufed the fame 
peak No. XII and XII both at Césipur and Afzelger’. 
Ey | CASES 3 and 4. 

I wave already noticed that to attain great accuracy by thefe methods, 
the difference of heighth of the ftations fhould be confiderable, and 
the diftance not very great ; efpecially when the angle .of elevation or 
depreffion, can be obferved at one ftation only. Not being provided 
with barometers, I have no fuch example to offer, as I could wih, or as 
the methods themfelves are fully fufficient to afford, 


Wuen the arch of diftance is very great, and the angle of elevation 
extremely fmall, the varieties to which the refractive ftate of the atmof- 
phere is fubject, will alone occafion difcrepancies of vaft amount. 
That this.is the cafe, will be clearly {een by the following approxima- 
tions, in which I have fuppofed the ftations to be precifely on the fame 
level with Casipur, which is not of courfe, ftrily true. 


STATION AFZELCERH, EXAMPLE i. 


oe enmtemas®. Geeta | .qpiesee CER | ei TEES eee SORES eC <A 





CEE! Ge os ean oe 
































Refraction. . TF Ts wr 
Distance No. XII, by case 3 he sooe.| 77820 80266 79424 79018 
(rue Distance of No. XII. a: 78843 78843 78848 78843 
Errors. coe eeeoerenenn2eeee 2068 06008 —1023 +1423 -+ 581 4-175 
qeenteebees: Hiqemeee om ane | Gates eee as ee carmen sce Aint ein 
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Distsoce No. XIII. hy case 3u.geee- 79779 823:6 81403 80926 
roe Distance No, XIII... cogs. 80895 80895 80895 80895 














oo — eee e en qa: 


Errors... coe eee C008 Oe ee@oee eeee -111Ié o}f-1 423 ‘ +-508 4-31 
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Refraction. . TF TE 
AP caiman, | MSE Ueber leemmmmeee | aueerene, amen 
Distance No. XV. by case 3d...,... 87107 90558 89371 
Crue Distance No. XV. cecorcccece 89018 89018 89018 . 








ErnOrS ened coves cccees idescsssienacl S001 “1540 4-353 
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STATION. CHAMROW A, EXAMPLE Xt. 





a | cs | te toa | as 
om | deere ee | oe 

97397 97979 98252 98485 O8sst 
98578 | 98578 98578 98578 | 98578 















istance No. XII. by Case 3d. , 
lrae Distence.of No. XII. , 

















—1181 —699 -326 —93 +258 


ELA, LET Ee, ae Vp 








Tue true diftances of the fsowy peaks, which have been ufed as a. 
flandard of — in.the preceding. a were derived. by. 
Cafe ad.. : 


Ir feems:reafonable to infer, that the refraftive ftite of the atmoss 
phere demanded an allowance, in the firft example, equal to about > 
of. the intercepted arch, and in the fecond to ;5 nearly. 


Hap the mean ftate of refra@ion, which I'affume to be zy for {nowy- 
peaks, been.uled in thele inftances by a traveller, defirous to know his. ° 
place in the map, his concluffon would have been erroneous by. about. 
1 a mile, at: Afzelgerh,; and by: fomething lefs than 14 mile at Chamrowa. 
He might fill, however, confole himfelf with reflecting, that, even — 
. were it poflible to find a level road to the Himalaya, a derambulator 
furveyor could not meafure the diftance, after many day’s labor, with: 
any chance of obtaining it fo correétly, ss it had been thus acquired: 
by an obfervation, which was madé and.computed in twenty. nanutes. 


I cannor at prefent offer an example of the sth Cafe, as no {nowy 
peak is vifible {rom any pirt of Rohilcund, where I have been, the pofi-- 
tion.of which is not already cftablifhed by.my furvey of Kamaene. 


21 
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Catalogue of Places, with their respective Latitudes, Lengitudes, and 
Elevation above the Sea, as derived froma survey of Kemaon. 
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By Carrain W. S. Wess, Surveyor. 





Names of Places. 








1 Pilibhit, (the Great Mosque.),... 


Station (A) (in Grove near ditto.).. 
Cé'i Math, (Gorkha Stockade.) ... 


‘: Snewy Peak I. (Great HimSlaya.).. 


10 


ts 


2@ 


80 


35 Dona Giri Temple. 


40 


45 


@ea@ eo If. ee eehe 
Ww, 8 * 


even IV, eecooe oece 
aeoeee V. @eee0e eee 
eeee Vi. eoas eecone 
-©0¢0¢0 VII, e@ece@ eee 
eo0c5o VIII. ecco eovece 
eee 1X. eoee gree 
eeee . x. "eevee 08068 
ecco Xi. Rpee eeee 


ore AIT. @ece @eeoe 
@o2eeo8n XIy, @eve0e eeoe 
ecve5e XIV. eove eeee 
.02e00a XV. eote eeooe 
secs. “RVES yee esee 
aes; XVI eke 
@eeoe XVIII. ee74e5o eee e 
eoece XIX. evve ecco 
@occe XX. eons eoee 
eeee XXI. 2008 @erece 
Coco XXIU. ecet C000 
eeee X XT, wove ecos 
eeoe KXIV. coos eevee 
ecoe XXV: eece ones 
Snowy Peak XXVI, (Himaleya.).. 
(eee XXVII. econ 
Reeni Temnle, e2e- 0006 086602908 
Nyathana Fort: cccus secs-ccvcreses 
Sia hi Oak Tree. C060 eves © C880 
Badhuo Dhua Peak. 0,00 202% e000 
ceee Ete HOOF 
Bhatcot Peak. 1... secsecee-- cere 
Abri Deo Peak. ©e0e00e@ 0282200 0808680 eese 
Gane. Nath Stockade. seqe ...--e: 
Biuser Peak..ccee eeeere? 9000 C008 
Sheta Deo Temple. ease se eer? seee 
Fort Moire. 0000 0000 0000 0000 S200 
Mote’hser Peak. .ec- 0840 0@ 0 cove 
Bandani Peak ©200D ceees®**%* 08 Os. 
Shem Deo. (Statiou.) sees eee cece 
Pin Noth Temple. .... eccaccsecss 
Bagha Ling ‘Temple.....- seceevee 
Rai Peak.. ©6000 000s COCR OH OO Fees 
Rei (Station.).. COOP ceed Seve cwee 
Diaj Penk. sece-cece COCO} CRORE 


60 Thaeil Penk. cseae...°°°° ese deco ee 





° ._ « 
28 38 20 N. 


28 39 16.9 
29 38 1! 5 


80 49 47.2: 


$0 49 4.8 
30 46 923 
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No. Names of Places. - | Latitudes. Longitudes. Elevation 
ee. ° ® N. ; @ ¢ @ R. Feet. 
Fe'ghths above Asect. (Station.) seve 29 45 463 | 80 8 56.8 5502.9 
Si acot Temple, e2ee 800860 2206: 99 48 28.9 80 5 3 6862.13 
Barah Bishi Peak. Coe 08000 07080 29 42 49 9 80 4 40[ 78054 
Bia Pe: k. e00e e000 C800 se08 99 568 35. § 80 6 28.9 9847.4 
§5 Cat-Igérh Fort, .20e cece cece 29 24139 79 53 38 4 6321.7 
Bamou Penk. cece cece 00080 ccs 29 20 36.1 80 3 7.3 6061.2 
Bynt’hari Fo t. (Dotee.) .... ..--} 29 33 9.7 f0 15 588 5543.2 
Celi Nazh Peak. .... coco cooo) 29 51 36.1 ° 79 57 13.4 7898. 
Chara'ék’h P, (in Dotee.) cososs-- 29 $4 55.9 80 19 6.4 6544.4 
60 Roalacot.. (Ditto.)see «+ cove) 29 33 15.7 80 24 6.8 8291.2 
Go’al Lékh P. (Diito.). © 900 ceee 29 29 1.9 8 14 57 $:94.8 
, Chaomonh Temple. ..0 sons --| 29 35 41.8 79 11 35.9 6355.7 
Gupat Ganga Peak. oc 200 ee Cees 29 37 31.9 79 62 57. 6 7192, 2 
Ast Chila Temple. eBOeeG eeunoves 29 37 31.9 80 i 11.4 7034.9 
65 Cambhpur Temple. ammo 0040 8004 39 38 17.5 79 15 344 6306. 9 
Cath tl Na’o Fort. eoee Seat Bee 29 35 45 7 79 0] 32. 4 4978. i 
Lobabger’h Fort. e000) ceeee ever 29 58 4.3 : 79 10 53.3 6357.7 
Aseot Village. ~. 22. coco woes 29 45 17,5 80 10 35.9 5016.7 
Chipata Peak. (Batsn.) a: WeBeRs 29 54 42.1 $0 16 62.5 13455.1 
70 Rang Shica P. (Oott ) cia wees 29 46 41 & $0 24 1.2 30132.3 
Shica P. ( Ditto.) escevscces: 29 44 349. 80 21 10.5 9.76.3 
Chand N&gh P. 2... esos coor « 29 37 37.3 80 $3 56.9 7078 7 
~ Mount Lébug (Summit of the Pass. (a)} =-30 19 43.3 80 27 24.9 18870.6 
Goh Village.  (Biatan.)eoee o.-.) 30 14 40.8 $0 22 45.5 11488.3 
7% Edge of the Calf R. below Ascot... $273.2 
Deo Dhisa Temple. ....cscerces-| 89 94 38 79 43 17 6669.6 
Khilpati Stockade. 00 cece cocece 29 21 30 200 44 6324.8 
Chamaqat Cantonmeul. ..-. coos:: 29 19 45 79 56 17 5467.5 
SGi Peak. ce he VOMsee ere COSC OE: 49 258 27 79 5610 5837.8 
$O Hawal Bag’h. ......s-ccncccce--| 29 38 20 79 2 3 3889, 
Sitoli Stockade, .... ccc ceee coe: 29 36 13 79 29 $ $187, 
Moant Browne, coos eh eh ececoe COOP 29 36 44 79 30 46 8706 
St. Mark’s Tower. cece cocecceess 99 35 40 79 30 48 §104 
Fort Almora. Cove 00 e a FFF ORO Oe 29 35 30 79 30 O $337 
$3 Cutar Mall. eee e2ece 0806 C060 29 37 22 79 27 9 5144 
Simtonca Peak.  (Bir'an) coos. 90 468 46 80 28 49.9 10662.2 
Jeisi Villoge. (Ditto,) sees} 99 §% 40.1 60 36 24.7 6310 
Snowy Peaks ab.Golagti (Himalaya. 29 819 g0 32 38 21150. 
Taugling Ghai. (Ba:an.) aces 30 1 12 $0 27 15 11653.6 
90 Runju Village. (Ditto.) a. 80 57 48 60 25 25 6779 
Saiusura Viilage. ( Ditto,).. 0. @9 55 32 80 28 45 6211.8 
Cila, or Seealpunt. re er *9 56 30 g0 25 36, 2 ; $2186 
Cila Bridge over the Dhsti R. (Do.) $811.2 
Copfluenee of Réla Gher & Cal 3721.8 
' R, (Ditto. ) 29 53 56 80 24 0 $924.8 
95 Camp below Lama. (Ditto) «eo. 29 54 18 $0 23 45.83 6564.2 
_ Jama Village. (Bootan.) oe. 29 $2 57 80 23 37 5686.5 
Ravbi {Ditto,) sess 99 55 27 80 24 15 5937.2 
Shaciri (Di:to,) o....| 929 48 St 80 0 16 4414132 
Diogat’har, Village .. .... 0000.0 2047 23 .79 56 55 42248 
00 Thal Debis Temple. ecoersecccceas’:- 29 48 at 79 §2 $2 $128.1 
Khené Village. cooe aseccces coos 29 50 48 79 $1 52 5717.4 
Handé.ci Thao.(Tempje.) ..-- coee} 29 48 10 ‘79 81 45 $703.5 
Odiart Viilage. enme 9600 C8800 oe 29 46 42 ; 79 §3 §3 5375.8 
Dhanduld. Ditto, oe oeetorcecseces 29 46 43 79 54 33 434) .5 
08 Badéra. Ditto, oees8 e206 29 80 31 79 51 62 $730.6 
Loha Thai Ditto, ...ccece-- 29 50 3h 79 53 33 ' $734.3 
Desauli . Ditto, esonceses-| 29 51 30 79 62 OQ aN ee 
Sauli ee oh ee 8 eeee 29 $0 50 : 
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Ne Names of Places. Latitudes. _Longttudes. | Blevations. 
: a. ot. te 4 = Feet, 
arbia village. ‘(Bilan.) ‘osse ooo 30 6 55 Nj 80 41 32.6 E 10200.2 
(10 |Mt. Namjeng, (Himalays.) eoee] 30 2 18.4 80 39 44.6 18398 
_ - Prige Station near Garbfa. ae ceoe|i 30 G6 2 80 39.46 10983..2 
Spar Bridge ever Calapani R. (Bitan.)| 30 9 7 80 42 23 12670 4 
Byas Rik’ hi P. (Himalaya. ) @ooe 30 9 28. 80 46 @ 198572 
. Mandarin’s Camp. (Biuten.) o--.| 30 VL 19 80 44 18 14433-8 
115 |Ghati, or Pass to Factory, pe. eee SOUL 45 80 48 10 17597.8 
No. § of Cintas. ot o-e-| 90 13) 37 80 45 0 22441.4 
|No. 2 ( Ditto.) esse) 3012 47 $0 46 & 20991.8 
Kuwa Lekh P. (Bitan,) eee 30 8 O 80 42 52 15245.4. 
Statioa near confluence of the Call and , 
Célapéoi Re. (Booten.) oe 30 8 16 80 41 31 11341.4. 
20 |Sithi Lekh P. (Himalaya.) ecoe| 30 7 28 80 40 16: 15811.4 
‘Bouling villege. (Butan.) ecoe| 30 5& 12 80 26 49 eats 
Phakul ditto. ( Ditto.) Py ese | 30 3 @h -| 80 37 17 me 
Calapani Fountain. eben ecee| 20 10° 90 80 43.28- — 
Deodar Ghat. (b) . ecoe| 29 28 3 79 26,40 6273.7 
125 j|Ghegar Ghat, ¢c) 7 ese-| 29 24 25 79 23 «3 7696.1 
Loharcat Stockade. eee5e 29 27 46 79 76 7 ; 6792.4 
Surface ef the Lake, Bheen Tal. (d) ...-| 29 19 18 79 23 53: 4271.5 
Kissenpar (Rodbilcund. } ocee Sees: 29 12 18 . ‘78 48 54.) sameness 
Chamrowa, Ditto.) cess eevee! 28-46 96.9 78 58 10.8 eae 
[30 |Afzel Khan’s Palace. (Ditto.) ecss| 29 23 52 78 32 «9.5 —w 
APPROXIMATIONS. (e) 
Taclagot. (Chiuese Factory.) eoes 3012 48 st 210 : 14500 
Leake Mansarovar. Ditto ditto.): see. 30 23. 7 {81 9 10 
(d) A ch’habiiira, or Sat’hi at the southern extremity of the luke. 


| | REFERENCES. . 
No. 73, (a.) With extreme difficulty, and I may. add, with extreme 
peril, I was fortunate enough to accomplifh the paflage of Lebig 
' Ghaéti, without accident on the 6th of June 1816. 


Nos. 124, 125, (b,) (c.) The new road from Bamauri to Almora, 
recently conftructed at the expence‘of the Britifh Government, croffes. 
both thefe points. 


No. 126, (d.) The fhape of the lake Bhim %al approaches more 
“nearly to a triangle, than to any other regular figure, the length of the 
- longeft fide is'about a mile, and thatof the fhorteft five.furlongs. Its 
extent appears to have been much greater at fome former period 3 and 
the diminution it has experienced, is evidently to be attributed to des 
 pofition by the ftreame flowing into it. There is fill depth of water 
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fuffrcient for a firft rate line of battle fhip to ride at anchor, Lieut. 
Srepuzn, who had a {mall canoe on the Jake, flruck fqundings in 64 
feet or nearly 11 fathoms, about the central parts, aad the banks fhelve 
‘very rapidly. | 

‘APPROXIMATION E; the pofition of the pafs leading to Taclacot 1s 
already given -by my furvey ; the direction.of Tac/ycot was painted to 
ame north 82° eaft from thence, and its diftance from the eaftern defcent 
is one day’s journey for laden goats; the above, bearing, with a harizon< 
tal diftance of eight mules from the fummut of the. sii Cannot give a 
very erroneous pofition to Tac/acot. . 


Tue dire&ion of Manfarovar-wasalfo defcribed to .me by many 
. perfons, who had vifited it to be about north go° eat from Taclacot and 
the diftance two day’s journey, for laden goats, which as the road is 
level may perhaps be 14 miles. 


By this information 1 have affigned, what I imagine to be .the geo- 
graphical pofition nearly of the monaftery, mentioned by Mr. Moor- 
crort, and which I conclude to be fituated: on the weftern bank of the 
lake, but as Man/farovar is ftated to be of an elliptical fhape, and to have 
its diameters equal to eleven and feven miles refpeétively, it feems at _ 
leaft probable that the latitude and longitude, I have given will fall 
fomewhere within the limits of the lake itfelf efpecially if it be remem- 
bered, that the place at which my information was obtained, is not fo | 
much as twenty miles diftant from Manfarovar. | 


Aut the Tartars and Bhétias who were with me were of opinion, 

that the eaftern defcent of Taclacot Ghat: was not greater than the. wes < 

tern, and hence we may conclude that the elevation of the lofty table 
2K : 
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land of central Afia is nearly ‘the fame, as that of the Deba’s camp. 
(No. 114,) or 14,500 feet above the level of the fea. | 


| AxtHouGH feveral of the preceeding latitudes, and lqngitudes, are. 
inferted to the tenth part of a fecond, as given by the calculations, it is. 
by no means intended to convey an idea, that the principles, on which 
this furvey is conducted, can attain to that great degree of exa&tnels. 

a 7 
Every figure of even the most trivial computation will be found. in 
‘the field books, which I have tranfmitted to the Surveyor General's. 
Office : in fo much work, when the‘furvey in the field and allits de- 
pendant computations reft with an individual, a few errors may be ex- 
‘cufed ; forme I have difcovered and corrected, though none have been 
: ee out to me, fome may ftill remain. 

Upon the whole, I flatter myfelf, that in the more effential parts, this. 
furvey will bear comparifon with any, that have been performed in 
Bengal; and 1 can only lament that-I have not been able to colle the 
‘ materials into a map of fuitable external appearance. 





